Inhibition of muscle sympathetic outflow following transcranial cortical stimulation.
The possible contribution of cerebral cortical activity to sympathetic outflow to the muscle vascular bed was assessed in normal human subjects. Muscle sympathetic activity was recorded from motor fascicles of the peroneal nerve in 8 subjects while transcranial magnetic stimulation was applied over the vertex, or unilaterally over the hand area of cortex. By triggering the cortical stimulus from the R-wave of the ECG and introducing delays of 0-600 ms between the trigger and the stimulus, we found that a single cortical stimulus delayed by 200-400 ms caused a pronounced inhibition of one pulse-synchronous sympathetic burst. Stimulation over the vertex was more effective than stimulation over the hand area of cortex. In addition to this inhibition of muscle sympathetic outflow, brain stimulation caused an increase in cutaneous sympathetic activity, both sudomotor (sweating) and vasoconstrictor (decrease in skin blood flow). We suggest that the cerebral cortex may normally suppress muscle sympathetic outflow and speculate that lesions that interrupt this source of inhibition (such as those caused by stroke) may result in an augmented muscle sympathetic outflow.